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SANDER WITH ORBITING PLATEN AND ABRASIVE 



Cross-Reference to Related Applications 
This is a continuation of application Serial No. 08/477,069 filed June 7, 1995, now 
5 issued as U.S. Patent No. 5,702,287 on December 30, 1997, which is a continuation of 
application Serial No. 08/260,360 filed June 15, 1994, now issued as U.S. Patent No. 5,443,414 
on August 22, 1995, which is a continuation of Serial No. 08/006,379 filed January 19, 1993, 
now issued as U.S. Patent No. 5,321,913 on June 21, 1994, which is a continuation of application 
Serial No. 07/787,897 filed November 5, 1991, now issued as U.S. Patent No. 5,181,342 on 
10 January 26, 1993, which is a divisional continuation of application Serial No. 07/568,902 filed 
August 17, 1990, now issued as U.S. Patent No. 5,081,794 on January 21, 1992. 

Technical Field 

This invention relates to a sanding machine and more particularly to a finishing 
sander with an orbiting platen and abrasive. 
15 Background Art 

A sander is a machine that uses an abrasive such as sandpaper to smooth or polish 
wood. Typically, the abrasive is moved back and forth across the product, abrading its surface 
and thereby smoothing it. Different abrasives can be used to achieve different results. For 
example, a coarse grit abrasive is used to abrade quickly and deeply. A fine grit abrasive is used 
20 to produce the final, desired smoothness. 

However, even sanding machines that use a fine grit abrasive can leave sanding 
patterns in the product. A sanding pattern is simply a collection of scratches in the product's 
surface. For wood products, cross-grain sanding patterns, or scratches running across the wood's 
grain can result. To remove sanding patterns, finish sanding is often done by hand with a hand- 
25 held sander or with steel wool. 
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The invented sander provides an alternative to hand-held finishing sanders while 
removing sanding patterns. In other words, the invented sander eliminates the need for finish 
sanding to be done by hand. 

Disclosure of the Invention 
5 The invented Sander with Orbiting Platen and Abrasive includes a platen, an 

abrasive secured to the platen, and a motor connected to the platen to move the platen and 
abrasive in an orbit or circular pattern. The motor is connected to the platen by a belt that 
extends around at least one drive shaft, where the shaft includes two ends with a step between the 
ends so that when the shaft is rotated around one end's longitudinal axis, the step causes a portion 

10 of the shaft and the platen to orbit around that axis. The preferred embodiment of the invented 
sander includes a frame, a conveyor, first and second drive shafts that support a brace and that 
cause the brace to move in a first orbit, second and third drive shafts that are supported by the 
brace and connected to a platen so that when the second and third drive shafts are rotated, the 
platen moves in a second orbit, and a plurality of rubber or synthetic rubber stabilizers positioned 

15 between the brace and platen. The invented sander also includes a conveyor to feed a product 
toward the platen and a rotating brush to abrade and polish the product after it has been sanded 
by the platen. 

A product placed on the conveyor is fed toward the abrasive and platen, both of 
which are moving in a dual orbit. The first orbit is a high speed circular motion. As stated, the 
20 abrasive and platen are supported by a brace and the brace, platen and abrasive are all moved in a 
second orbit. The second orbit is also circular but at a much lower speed. 

Because of the orbiting movement of the abrasive and platen, virtually all sanding 
patterns are removed from the product. For hard surfaces or to remove deep scratches, the 
product may be fed through the machine multiple times. The product is then directed toward a 
25 rotating brush which removes any remaining surface scratches or sanding patterns. 
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Brief Description of the Drawings 
Figure 1 is a front elevational view of the preferred embodiment of the invention. 
Figure 2 is a side elevational view of the preferred embodiment of the invention. 
Figure 3 is a view of the preferred embodiment of the invention similar to Figure 2 
5 but with parts of the invention broken away to show additional detail 

Figure 4 is a top view of the preferred embodiment of the invention. 
Figure 5 is a simplified sectional view taken along the line 5-5 in Figure 1. 
Figure 6 is a simplified sectional view taken along the line 6-6 in Figure 1. 
Figures 7 and 8 are simplified views of the drive shafts used in the preferred 
10 embodiment of the invention. 

Figure 9 is a simplified drawing of an embodiment of the invention having opposed 
orbiting platens. 

Detailed Description and Best Mode 
for Carrying Out the Invention 
15 The invented sander is shown generally at 10 in Figures 1-4. Sander 10 is housed 

in a protective casing 12 and it is controlled by a control panel 14, both of which are shown in 
dashed lines in Figure 2. Casing 12 may be removed to allow for maintenance and repair of the 
invented sander. Casing 12 may also include ports or apertures to access the enclosed structure. 

Inside of casing 12 the invented sander is supported by a frame 16, including a 
20 horizontal base support 18 and a plurality of vertical supports 20. In the embodiment shown in 
the drawings, there are three vertical supports 20 on each side of the sander. 

Frame 16 also includes horizontal support plates 22, 23 and 24. Plates 22 and 23 
are connected by vertical support plate 26 and plates 22 and 24 are connected by vertical support 
plate 28. Plates 26 and 28 are, in turn, connected to vertical supports 20 on their respective sides 
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of the sander. A cross support 30 extends from one side of the sander to the other and connects 
two of the vertical supports 20. 

Mounted to horizontal support plates 23 and 24, respectively, are two additional 
vertical supports 32 and 34. Supports 32 and 34 are positioned one on each side of the sander. 
5 Extending across the sander between supports 32 and 34 is a horizontal beam 36. 

The above-described pieces of frame 16 may be welded together or joined by any 
known means. Of course, variations and modifications may be made to the frame depending on 
the desired size and configuration of the sander. 

The invented sander also includes a conveyor belt assembly 40, including a 
10 conveyor belt 42 extending around rollers 44 and 46. The rollers are connected on one side by 
support 47 and on the other side by support 48. A plate 49, connected to supports 47 and 48, 
extends between rollers 44 and 46 and under the top surface of belt 42 to support the belt. 

Supports 47 and 48 are mounted to screws 50 by threaded couplings 51. Screws 
50 are mounted to frame 16 by bearings 52 which allow the screws to rotate. The screws are 
15 rotated by a motor 54 and a chain 56 driven by the motor which extends around toothed pulleys 
attached to the screws. By turning the screws 50, the conveyor belt assembly can be raised or 
lowered to any desired position. Alternatively, a hand operated mechanism may be used to raise 
and lower the conveyor assembly. 

A gauge 58, shown attached to casing 12 in Figure 2, is used to indicate the 
20 elevation or height of a product placed on the conveyor belt. For example, a wood product, such 
as a cabinet panel, is placed on the conveyor belt when it is lowered. Rotating screws 50 causes 
the conveyor belt and the panel to rise and contact the gauge which indicates when the conveyor 
and panel have reached the desired position. Gauge 58 may simply be an analogue dial with a 
spring-biased point that is pushed up when the conveyor belt assembly and wood panel is raised. 
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Conveyor belt 42 is powered by roller 44, which in turn is rotated by a motor 60 
and a chain 62 extending between the motor and the roller. Motor 60 is mounted to support 48 
of the conveyor belt assembly by a mount 63. Thus, motor 60 and chain 62 rise and lower with 
the conveyor belt when the belt assembly is raised and lowered. Idler or tensioning gears (not 
5 shown) may be positioned between motor 60 and roller 44 to maintain the appropriate tension on 
chain 62. Alternatively, a belt can be used to drive roller 44. Opposed and driven pinch rollers 
can also be used instead of a conveyor belt. For small applications, stationary guides can be used 
to hand feed the invented sander. "Conveyor means" is used herein to describe all these 
structures. 

10 Positioned above the conveyor belt assembly, and mounted to the frame, are 

several pinch rollers 64. Products placed on conveyor belt 42 are held in place by pinch rollers 64 
as they are fed through the invented sander. 

The invented sander also includes a brace 70, shown best in Figure L Brace 70 is 
connected to two drive shafts 72 and 74. Drive shaft 72 is shown isolated from other structure in 

15 Figure 8. As can be seen, shaft 72 includes a step portion 73 that extends away from and then 
returns to the longitudinal axis 75 of the shaft. When shaft 72 is rotated around axis 75, section 
73 orbits around the axis. In the preferred embodiment, the step in shaft 72 is 5/32nds-of-an-inch, 
creating an orbit with a diameter of 5/16ths-of-an-inch. Shaft 74 is similar to shaft 72 and brace 
70 is mounted to the two shafts around the shafts' stepped portions. Thus, when the shafts are 

20 rotated, their stepped portions as well as brace 70 move in an orbit. 

Eccentric cams may be used instead of stepped drive shafts 72 and 74. 
Brace 70 is mounted to shaft 72 by bearings 76 bolted to the brace. Shaft 72 is 
mounted to frame 16 by bearings 78 connected to plate 23 and support 32, as shown in Figure 1. 
Shaft 74 is mounted to plate 24 and support 34 in a similar fashion. 
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A motor 80, mounted to one of the vertical supports 20, rotates shaft 72 by a chain 
82 extending around a pulley 84 mounted to the motor's drive shaft and a pulley 86 mounted to 
the lower end of shaft 72. A pulley 90 is mounted to the upper end of shaft 72 and a similar 
pulley 92 is mounted to shaft 74. A chain 94 extends around pulleys 90 and 92 and an idler or 
5 tensioning gear 96 (shown in Figure 4 only) maintains tension in the chain. Motor 80 rotates shaft 
72 which in turn rotates shaft 74 by chain 94 extending around pulleys 90 and 92. As stated, 
rotating shafts 72 and 74 causes brace 70 to move in an orbit or circular pattern. 

The invented sander also includes an orbiting platen 100 shown best in Figures 1, 5 
and 6. The platen is typically made of aluminum and, as seen in Figures 5 and 6, is generally U- 
10 shaped. The platen can be of varying widths and lengths. In the preferred embodiment, for 
example, its length ranges from 24-inches to 49-inches. 

Platen 100 is connected to two drive shafts 102 and 104 by standard flange mount bearings 106 
which are bolted to the platen. 

The use of standard flange mount bearings allows for self-alignment of the shafts 
15 when they are rotated. The invented sander can be constructed with only one shaft supporting the 
platen but the use of two or more shafts results in greater platen stability. Eccentric cams can be 
used instead of shafts 102 and 104. 

Shaft 102 is shown in Figure 7 isolated from other structure. As can be seen in 
Figure 7, shaft 102 includes a step 108 that extends away from the longitudinal axis 110 of the 
20 shaft. Step 108 causes a portion 112 of shaft 102 to orbit around the shaft's longitudinal axis 
when the shaft is rotated. In the preferred embodiment, step 108 is l/16th-of-an-inch, resulting in 
an orbit having a diameter of l/8th-of-an-inch. Shaft 104 is identical to shaft 102. Shafts 102 and 
104 are connected to brace 70 by bearings 1 14. 

A motor 1 16 is also connected to brace 70 by a mount 118. A timing pulley 120 is 
25 mounted to the drive shaft of the engine, a similar timing pulley 122 is mounted to the upper end 
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of shaft 102 and a timing pulley 124 is mounted to the upper end of shaft 104. A toothed timing 
belt 126 extends around pulleys 120, 122 and 124 and rotates shafts 102 and 104 when motor 116 
rotates pulley 120. Shafts 102 and 104, in turn, cause platen 100 to orbit or move in a circular 
pattern. The toothed belt and timing pulleys allow for perfect timing between shafts 102 and 104. 
5 Motor 1 16 is centered between pulleys 122 and 124 to eliminate the need for idlers on belt 126. 

Disks 130 and 132 are mounted to the lower portions of shafts 102 and 104, 
respectively, to counterbalance the motion of platen 100. Weights 134 are attached to the disks 
and positioned opposite the step in the shaft to create the necessary counterbalance weight. 
Weights 134 may be made from nuts, bolts and washers and are therefore adjustable. Holes may 

10 be drilled in disks 130 and 132 to accommodate any number of bolts. 

As can be understood from the structure described so far, platen 100 moves in two 
orbits, one created by the rotation of shafts 102 and 104 and the other created by the rotation of 
brace 70. This dual rotation simulates the motion of sanding by hand. Shafts 102 and 104 
typically rotate at 3,000 to 12,000 revolutions per minute while shafts 72 and 74 typically rotate 

15 at approximately 200 revolutions per minute. Shafts 102 and 104 may rotate in the same 
direction or in the opposite direction as shafts 72 and 74. Any structure capable of driving the 
platen and abrasive in one or more orbits may be used, such as the motor and drive shaft structure 
described above. 

The invented sander may alternatively be constructed with only one orbit. One 
20 orbit allows for a smaller and less expensive machine. 

Positioned between brace 70 and platen 100 are eight stabilizers 140. As best seen 
in Figures 1 and 5, each stabilizer is secured to brace 70 by a C-clamp 142. The C-clamp is made 
from two opposed, C-shaped parts, 144 and 146, one of which is welded to brace 70. A stabilizer 
is inserted between the two parts which are then bolted together by a bolt such as bolt 148. 
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As shown, the lower end of each stabilizer simply rests against the inner surface of 
platen 100. The pressure exerted by each stabilizer against platen 100 can be adjusted by elevator 
bolts 144. There is one elevator bolt for each stabilizer. Each elevator bolt is similar to a plunger 
and includes a threaded stud with a flat surface attached to one end. Each bolt is threaded 
5 through a tapped hole in brace 70. As seen in Figure 5, a jam nut 146 and opposed nuts 148 are 
threaded onto the upper end of each elevator bolt. Loosening jam nut 146 allows for the elevator 
bolt to be tightened by nuts 148. Tightening the elevator bolt increases the pressure against 
stabilizer 140 which in turn increases the pressure against platen 100. When the desired pressure 
is obtained, jam nut 146 is tightened to secure the elevator bolts in position. 

10 In this manner, the stabilizers are adjustable to level the platen, cause the platen to 

apply increased pressure at a certain point, or to compensate for wear. Additionally, the 
stabilizers maintain the platen level while still allowing it to move in two different orbits. In other 
words, because stabilizers 140 are made of rubber or synthetic rubber and are therefore partially 
deformable, platen 100 can remain level while moving in the orbit created by shafts 102 and 104 

15 as well as in the orbit created by shafts 72 and 74. 

As best seen in Figures 1, 5 and 6, a foam pad 150 is attached to the outer, bottom 
surface of platen 100. The pad is typically made from a deformable yet firm foam and is secured 
to the platen by an adhesive. For some applications, a sponge rubber or a rubber having a light 
durometer may be used. 

20 An abrasive 152 is secured to the platen around foam 150. Clips 154 are used to 

secure the abrasive to the platen. Alternatively or additionally, the abrasive may be secured to the 
foam and platen by an adhesive. "Secured" means that the abrasive's motion is completely 
dependent on the platen's motion. Thus, when the platen moves the abrasive also moves. 
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The foam is positioned between the platen and the abrasive to provide a soft touch 
to prevent the abrasive's grit from scratching into a product too deeply. Without the foam, 
unwanted scratches would result from products that are not perfectly flat. 

As shown in Figures 5 and 6, clips 154 are positioned on both sides of platen 100. 
5 A spring-biased rod 160 (shown best in Figures 4-6) is used to operate the clips on the back side 
of the platen. The rod includes a handle 162 and arms 164. When the handle is pushed down, the 
rod rotates and the arms contact the clips and cause them to open. The rod can then be locked in 
place by locking mechanism 166. The abrasive is then inserted between the clips and the platen. 
The clips close when the rod is released. In the preferred embodiment, the rod is secured to brace 
10 70. 

As seen in Figure 4, the invented sander includes an upstream or front end 170 and 
a downstream or back end 172. Downstream from platen 100 is a rotating brush 180 positioned 
across conveyor belt 42. Brush 180 is supported by frame 16 and driven by a motor 182, Brush 
180 removes any remaining streaks or scratches in products such as wood. Scratches removed by 
15 the brush are typically less than .0005-of-an-inch deep. Brush 180 is angled across conveyor belt 
42 so that its bristles contact the wood product at an angle to any remaining cross-grain sanding 
patterns. Other embodiments of the invented sander may include two or more rotating brushes 
arranged at 90° relative to each other. Alternatively, the invented sander can be operated without 
any rotating brush. 

20 In the preferred embodiment, a vacuum 184 (shown only in Figure 4) is positioned 

upstream and downstream from brush 180 to remove any dust resulting from the sanding. 
Vacuum 184 may be mounted to frame 16 and extend above conveyor belt 42. 

Figure 9 shows an alternative embodiment of the invented sander including two 
orbiting platens 190 positioned opposite each other. An abrasive 192 is secured to the opposed 

25 faces of each platen. A conveyor belt 194 feeds wood between the two platens, thereby allowing 
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two surfaces of the wood to be abraded simultaneously. Alternatively, the platens may be 
arranged side-by-side in a row. 

Operation 

In operation conveyor belt 42 is lowered and a product such as a wood panel is 
5 placed thereon. The belt is then raised until the desired height is obtained. At this point, the 
wood is positioned between belt 42 and the first pinch roller 64. 

The conveyor belt is then powered so that it feeds or drives the wood product 
toward platen 100. The area immediately beneath platen 100 may be thought of as an abrading 
area. As can be seen in Figures 5 and 6, the wood product, such as product 174 in Figures 5 and 
10 6, is fed under platen 100 and abraded by abrasive 152. Abrasive 152 and platen 100 both move 
in at least one orbit, substantially eliminating all cross-grain sanding patterns. 

The wood product is then fed past platen 100 where it contacts a second pinch 
roller. The wood product then contacts brush 180 and any remaining scratches or streaks are 
removed. The remaining pinch rollers 64 are supported by a brace (not shown) that extends over 
15 the conveyor belt. Those pinch rollers hold the wood product in position as it is conveyed under 
brush 180. The wood is finally emitted from the sander at downstream end 172. 

Industrial Applicability 
The invented sander is applicable in any situation where sanding patterns need to 
be removed from wood products. The invented sander is especially applicable for finish sanding 
20 applications such as desk and table tops, panels, doors and cabinets. 

While the preferred embodiment and best mode for practicing the invention have 
been described, modifications and changes may be made thereto without departing from the spirit 
of the invention. 
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I CLAIM: 



L A method of sanding a generally planar surface of an article of wood, the 
method comprising: 

providing a sanding machine including a conveyor having a feed direction, and an 
elongate platen structure carrying a sheet of sandpaper, the platen structure being disposed in a 
spaced-apart relationship with the conveyor to extend substantially across the conveyor generally 
crosswise to the feed direction; 

placing the article on the conveyor; 

transporting the article on the conveyor continuously in the feed direction past the 
platen structure while contacting the sandpaper with the generally planar surface to be sanded; 

translating the platen structure in a first circular translational orbital path of a 
predetermined diameter at a first frequency of at least three thousand cycles per minute in a plane 
parallel to the planar surface of the article as the article is transported past; and 

during the step of translating, imparting a cyclic second translational motion to the 
platen structure at a second frequency lower than the first frequency, the cyclic second motion 
being in the same plane as the first circular translational orbital path and driving the platen 
structure reciprocally in a direction transverse to the feed direction to prevent the formation of 
extended linear series of swirls on the generally planar surface of the article in a direction parallel 
to the feed direction by motion of the platen structure in the first circular translational orbital path 
over the article as the article is transported past the platen structure by the conveyor, where the 
cyclic second translational motion has a cyclic displacement with a range of displacement greater 
than the magnitude of the predetermined diameter of the first circular translational orbital path. 



11 



2. 



An article of wood sanded according to the method of claim 1 . 



3. A method of sanding a generally planar surface of an article of wood, the 
method comprising; 

providing a sanding machine including a conveyor to carry articles in a feed 
direction and an elongate platen structure carrying a sheet of sandpaper, the platen structure being 
disposed in a spaced apart relationship with the conveyor with the elongate axis of the platen 
structure being disposed across the feed direction of the conveyor; 

placing the article on the conveyor; 

transporting the article on the conveyor past the platen structure continuously 
while contacting the sandpaper with the generally planar surface to be sanded; 

translationally moving the platen structure in a first circular translational orbit at a 
first speed from one thousand to five thousand inches-per-minute, and in the plane of the generally 
planar surface of the article as the article is transported past; and 

while translationally moving the platen structure in the first circular translational 
orbit, adding a cyclic second translational motion to the platen structure in the plane of the 
generally planar surface of the article at a second speed with an average magnitude lower than 
that of the first speed and in a direction transverse to the feed direction. 

4. The method of claim 3 further including choosing a second speed with an 
average magnitude between 1/15 and 1/60 of that of the first speed. 
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5. An article of wood sanded according to the method of claim 3. 

6. The method of claim 1 wherein the cyclic second translational motion is 

circular. 

7. The method of claim 1, wherein the sanding machine further includes at 
least two power driven shafts supporting the platen structure, one shaft supporting the platen 
structure on one side of the platen structure's center and another shaft supporting the platen 
structure on a different side of the platen structure's center, wherein the platen structure is 
translated in the first circular translational orbital path by rotation of the at least two power driven 
shafts. 

8. The method of claim 1, wherein the sanding machine further includes a 
vacuum positioned over the conveyor and downstream from the platen structure relative to the 
feed direction, and wherein the method includes the step of actuating the vacuum. 

9. The method of claim 1, wherein the sanding machine further includes a 
rotating brush extending substantially across the conveyor and downstream from the platen 
structure relative to the feed direction of the conveyor, and wherein the method includes the step 
of rotating the brush as the conveyor transports the article so that the brush may contact the 
article on the conveyor. 
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10. The method of claim 9, wherein the sanding machine further includes at 
least two power driven shafts supporting the platen structure, one shaft supporting the platen 
structure on one side of the platen structure's center and another shaft supporting the platen 
structure on a different side of the platen structure's center, and wherein the platen structure is 
translated in the first circular translational orbital path by rotating the at least two power driven 
shafts; and wherein the sanding machine further includes a vacuum positioned over the conveyor 
and downstream from the platen structure relative to the feed direction, and wherein the method 
includes the step of actuating the vacuum. 

11. The method of claim 10, wherein the sanding machine further includes a 
moveable brace supporting the at least two power driven shafts, and a motor mounted on the 
brace to drive the at least two power driven shafts, and wherein the cyclic second translational 
motion is imparted by moving the brace. 

12. The method of claim 1 1, wherein a single point on the sandpaper moves to 
produce a contact pattern on the generally planar surface to be sanded that includes a series of 
loops extending generally back and forth across a portion of the generally planar surface and 
extending generally along the generally planar surface in the conveyor feed direction. 

13. The method of claim 3, wherein the cyclic second translational motion is 

circular. 
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Abstract of the Disclosure 
The invented Sander with Orbiting Platen and Abrasive includes a platen, an 
abrasive secured to the platen, and a motor connected to the platen to move the platen and 
abrasive in an orbit or circular pattern. The motor is connected to the platen by a belt that 
5 extends around at least one drive shaft, where the shaft includes two ends with a step between the 
ends so that when the shaft is rotated around one end's longitudinal axis, the step causes a portion 
of the shaft and the platen to orbit around that axis. The preferred embodiment of the invented 
sander includes a frame, a conveyor, first and second drive shafts that support a brace and that 
cause the brace to move in a first orbit, second and third drive shafts that are supported by the 
10 brace and connected to an orbit so that when the second and third drive shafts are rotated, the 
platen moves in a second orbit, and a plurality of rubber or synthetic rubber stabilizers positioned 
between the brace and platen. In the invented sander the conveyor feeds a product toward the 
platen and a rotating brush abrades and polishes the product after it has been sanded by the platen. 
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